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FOREWORD 


The Study of Aircraft in Intraurban Transportation Systems was 
conducted under MSA Ames Research Center Contract MS2-5989* This final 
report, consisting of four volumes, is submitted in compliance with the re- 
quirements of Article IV, Paragraph B-5.0 and presents all of the work 
accomplished by the Lockheed-California Company during the two-phase study 
program. This program was initiated in June 1970 and completed in May 1971. 

This report is prepared within the framework of the Preliminary 
Final Report Outline submitted to MSA by Lockheed’s letter LAC/01695 > dated 
26 June 1970, with minor revisions. The report contains an organized and 
edited version of the work reported in the previously submitted nine Monthly 
Progress Reports (LR 23820-1 through LR 23820-9) and the formal Phase I Oral 
Presentation held on 3 December 1970 at the MSA Ames Research Center facility. 

This final report is subdivided into four volumes for ease in 
handling by the reader. Phase I - Aircraft Concepts Selection is contained in 
Volumes 1 and 2 (CR 114340 and CR 114341). Phase II - Aircraft Concepts 
Evaluation is presented in Volume 3 (CR 114342). All backup data leading to 
the summarized conclusions within the main body of the report are to be found 
in Volume 4 (CR 114343) Appendix. Each figure and table in Volume 4 is 
identified by the number of the section in the main body of the report that 
utilizes the basic data. The summary and introduction are presented in Volume 
1 and the reference list is shown in Volume 3* 

This study was accomplished by the Advanced Design Division, Science 
and Engineering Branch of the Lockheed-California Company, under the direction 
of the Engineering Study Manager, E.G. Stout. The principal investigators 
were P. H. Kesling, H. C. Matteson, D. E. Sherwood, W. R. Tuck, Jr., and 
L. A. Vaughn. 

The work reported herein was administered under the direction of 
George C. Kenyon, Advanced Concepts and Missions Division, Office of Advanced 
Research and Technology, MSA Ames Research Center, who was designated the 
Technical Monitor for the contract. 


Submitted by 

1 

E. G. STOUT 

Engineering Study Manager 


APPROVED 



D. L. 'Kelly, Dept. Engineer 
Advanced Systems Design 
Science and Engineering 


APPROVED 

^ 

G-. L. Arnold, Acting Division Engineer 
Advanced Design 
Science and Engineering 


LOCKHEED 

CALIFORNIA COMPANY 


iii 



"Page missing from available version" 



CR 114343 


APPENDIX 

LIST OF ILLUSTRATIONS 


Figure 

Title 

Page 

Al.1-1 

1975 Compound Helicopter, Block Speed vs Stage 
Length 

A-l 

Al.1-2 

1985 Compound Helicopter, Block Speed vs Stage 
Length - V cruige - 200 Knots 

A-2 

Al.1-3 

Required Fuel/Weight, - Tilt Wing VTOL 

A -3 

Al.1-4 

Required Fuel/Weight, - Deflected Slipstream, 

1975 ioc 

A-L 

Al.l-5 

Required Fuel/Weight, - Deflected Slipstream, 1985 
IOC 

A-5 

Al.1-6 

Required Fuel /Weight, - Augmentor Wing STOL, 

1985 ioc 

A -6 

Al.1-7 

Required Fuel/Weight, - Prop Powered CTOL, 

1975 ioc 

A-7 

Al.1-8 

Required Fuel/Weight, - Fan Powered CTOL, 

1985 ioc 

A-8 

Al.1-9 

Takeoff Field Length, 1975 Propeller Powered 
Deflected Slipstream STOL 

A-9 

Al.1-10 

Takeoff Field Length, 1985 Propeller Powered 
Deflected Slipstream STOL 

A -10 

Al.1-11 

Landing Field Length, 1975> 1985 Propeller 
Powered Deflected Slipstream STOL 

A -11 

Al.1-12 

Takeoff Field Length, 1985 Augmentor Wing STOL 

A-12 

Al.1-13 

Land ins Field Tipncr+.h - Ancrmpn+.nr Winer 

W — u - — 0 — w ’ ’ — -“o 

A _1 3 

Al.1-14 

Takeoff Field Length, Prop Powered CTOL, 1975 IOC 

A -14 

Al.1-15 

Takeoff Field Length, Fan Powered CTOL, 1985 IOC 

A -15 

Al.1-16 

Takeoff Field Length, CTOL Aircraft 

A -16 

Al.1-17 

Installed Takeoff Power Net Thrust 

A-17 

Al.1-18 

Installed Max Continuous Power Net Thrust 

a-18 

Al.1-19 

Installed Max Continuous Power Fuel Flow 

A-19 

Al.1-20 

Installed Part Power Specific Fuel Consumption - 
Sea Level 

A-20 


LOCKHEED 



CR 114343 


LIST OF ILLUSTRATIONS (Continued) 

Figure Title Page 

Al.1-21 Installed Part Power Specific Fuel Consumption, 

2000 Ft A -21 

Al.1-22 Propulsion System Scaling Curves A-22 

Al.1-23 Installed Takeoff Net Thrust A-23 

Al.1-24 Installed Max Continuous Net Thrust A-24 

Al.1-25 Installed Max Continuous Fuel Flow A-25 

Al.l-26 Installed Part Power Specific Fuel Consumption - 

Sea Level A-26 

Al.1-27 Installed Part Power Specific Fuel Consumption - 

2000 Ft A -27 

Al.l-28 Propulsion System Sealing Curves A-28 

Al.1-29 Installed Takeoff Net Thrust A-29 

Al.l-30 Installed Max Cruise Net Thrust A-30 

Al.l-31 Installed Max Cruise Fuel Flow A-31 

Al.l-32 Installed Part Power Specific Fuel Consumption - 

Sea Level A -32 

Al.1-33 Installed Part Power Specific Fuel Consumption - 

2000 Ft A -33 

A1 .1-34 Engine Scaling Curves A- 34 

Al.l-35 Installed STOL Takeoff Thrust and Drag Parameters A-35 

Al.l-36 Installed Takeoff Net Thrust A -36 

Al.1-37 Installed Max Continuous Net Thrust A-37 

Al.l-38 Installed Max Continuous Fuel Flow A- 38 

Al.1-39 Installed Part Power Specific Fuel Consumption - 

Sea Level A- 39 

Al.1-40 Installed Part Power Specific Fuel Consumption - 

2000 Ft A-40 

Al.1-41 Engine Scaling Curves A-4l 

Al.3-1 1975 CTCJL for 5 0% Load Factor A- 42 

Al.3-2 1975 CTOL for 75 % Load Factor A- 43 

Al.3-3 1975 CTOL for 100% Load Factor A-44 

Al.3-4 Fare Effect on the 1975 CTOL A -45 

Al.3-5 Potential Demand Effect 1975 CTOL A- 46 

Al.3-6 1975 STOL (Deflected Slipstream) for 50% Load Factor A- 47 


LOCKHEED 



VI 



CR 114343 


LIST OF ILLUSTRATIONS (Continued) 


Figure 

Title 

Page 

Al.3-7 

1975 STOL (Deflected Slipstream) for 75$ 
Load Factor 

A -48 

Al.3-8 

1975 STOL (Deflected Slipstream) for 100$ 
Load Factor 

A -49 

Al.3-9 

Fare Effect on the 1975 STOL (D.S.) 

A-50 

Al.3-10 

Potential Demand Effect on the STOL (D.S.) 

A -51 

Al.3-11 

1975 Tilt Wing VTOL for 50$ Load Factor 

A -52 

Al.3-12 

1975 Tilt Wing VTOL for 75$ Load Factor 

A -53 

Al.3-13 

1975 Tilt Wing VTOL for 100$ Load Factor 

A -54 

Al.3-14 

Fare Effect on the 1975 Tilt Wing VTOL 

A -55 

Al.3-15 

Potential Demand Effect on the 1975 VTOL 
Tilt Wing 

A-56 

Al.3-16 

1975 VTOL Compound Helicopter for 50$ 
Load Factor 

A -57 

Al.3-17 

1975 VTOL Compound Helicopter for 75$ 
Load Factor 

A-58 

Al.3-18 

1975 VTOL Compound Helicopter for 100$ 
Load Factor 

A-59 

Al. 3-19 

Fare Effect on the 1975 VTOL Compound Helicopter 

A-60 

Al.3-20 

Potential Demand Effect on the 1975 VTOL Compound 
Helicopter 

A -61 

Al.3-21 

1985 CTOL for 50$ Load Factor 

A -62 

Al.3-22 

1985 CTOL for 75$ Load Factor 

A-63 

Al.3-23 

1985 CTOL for 100$ Load Factor 

A -64 

Al.3-24 

Fare Effect on the 1985 CTOL 

A-65 

Al.3-25 

Potential Demand Effect On the 1985 CTOL 

A -66 

A1 . 3-26 

1985 STOL (Deflected Slipstream) for 50$ 
Load Factor 

A-67 

Al.3-27 

1985 STOL (Deflected Slipstream) for 75$ 
Load Factor 

A-68 

Al.3-28 

1985 STOL (Deflected Slipstream) for 100$ 
Load Factor 

A-69 

Al.3-29 

Fare Effect on the 1985 STOL (D.S.) 

A -70 

Al.3-30 

Potential Demand Effect on the 1985 STOL (D.S.) 

A -71 

LOCKHEED 

C*L*fO«NIA COMPANY 

vii 




CR 114343 


LIST OF ILLUSTRATIONS (Continued) 

Figure Title Page 

Al.3-31 1985 Augmentor Wing STGL for 50$ Load Factor A -72 

Al.3-32 1985 Augmentor Wing STQL for 75$ Load Factor A -73 

Al.3-33 1985 Augmentor Wing STOL for 100$ Load Factor A -74 

Al.3-34 Fare Effect on the 1985 Augmentor Wing STOL A -75 

Al. 3-35 Potential Demand Effect on the 1985 Augmentor Wing 

STOL A -76 

Al. 3-36 1985 Autogyro STOL for 50$ Load Factor A -77 

Al.3-37 1985 Autogyro STOL for 75$ Load Factor A -78 

Al. 3-38 1985 Autogyro STOL for 100$ Load Factor A-79 

Al. 3-39 Fare Effect on the 1985 Autogyro STOL A-80 

Al.3-40 Potential Demand Effect on the 1985 Autogyro STOL A-81 

Al.3-41 1985 Tilt Wing VTOL for 50$ Load Factor A-82 

Al.3-42 1985 Tilt Wing VTOL for 75 $ Load Factor A -83 

Al.3-43 1985 Tilt Wing VTOL for 100$ Load Factor A-84 

Al.3-44 Fare Effect on the 1985 Tilt Wing VTOL A -85 

Al.3-45 Potential Demand Effect on the 1985 

VTOL Tilt Wing A -86 

Al.3-46 1985 VTOL Compound Helicopter for 50$ Load Factor A -87 

Al.3-47 1985 VTOL Compound Helicopter for 75$ Load Factor A -88 

Al.3-48 1985 VTOL Compound Helicopter for 100$ Load Factor A -89 

Al.3-49 Fare Effect on the 1985 VTOL Compound Helicopter A -90 

Al.3-50 Potential Demand Effect on the 1985 VTOL Compound 

Helicopter A -91 

Al.3-51 1975 Potential Passenger Traffic Volume A -92 

Al.3-52 1975 Potential Passenger Traffic Volume A -93 

A2.1-1 Rotary Wing Scaling Trends - Turboshaft , Turbofan 

& Compound Engines - 1975 - 1985 Time Period A-128 

A2.1-2 Rotary Wing Propulsion - Length and Diameter Scaling 

Trends A-129 

A2.1-3 Rotary Wing Propulsion - Weight Scaling Trends A-130 

A2.1-4 Rotary Wing - Relation Between Power Levels and Ratings A-131 

A2.1-5 1975 Compound Helicopter - P&W STF/351 Convertible 

Turbofan Engine - Thrust Vs. SHP A-132 

A2.1-6 Rotary Wing Propulsion Systems A-133 


LOCKHEED 



viii 



CR 114343 


LIST OF ILLUSTRATIONS (Continued) 


Figure 

Title 

Page 

A2.1-7 

F k /F n @ STD S.L. Static Takeoff Thrust - 1985 
Technology Turbofan (Rotary Wing) 

A-134 

A2.1-8 

1985 Compound Helicopter - Propulsive Efficiency Vs. 
Nozzle Pressure Ratio 

A-135 

A2.1-9 

Rotor/Pneumatic Propulsion Efficiency 

A-I36 

A2.1-10 

Rotor Power Per Unit Airflow 

A-137 

A2.1-11 

1985 Compound Helicopter - Pneumatic Power Sizing 
Tradeoffs 

A-138 

A2.1-12 

1975 Compound Helicopter Required SHP, One Engine 
Inoperative 

A-139 

A2.1-13 

1985 Compound Helicopter Gas HP Required, One Engine 
Inoperative 

a-i4o 


LOCKHEED 



ix 



"Page missing from available version" 



CR 114343 


APPENDIX A 
LIST OF TABLES 


Table 

Title 

Page 

Al.1-1 

1975 Maximum Number of Flights Required (Peak Hours) 

A -94 

Al.1-2 

1975 Maximum Number of Flights Required (15$ Hours) 

A -95 

Al.1-3 

1975 Maximum Number of Flights Required (10$ Hours) 

A -96 

ai.i-4 

1985 Maximum Number of Flights Required (Peak Hours) 

A -97 

Al.1-5 

1985 Maximum Number of Flights Required (15$ Hours) 

A -98 

ai.i-6 

1985 Maximum Number of Flights Required (10$ Hours) 

A -99 

AX. 1-7 

1975 Zone-Pair Passengers Served (Peak Hours) 

A -100 

Al.1-8 

1975 Zone-Pair Passengers Served (15$ Hours) 

A -101 

Al.1-9 

1975 Zone-Pair Passengers Served (10$ Hours) 

A -102 

Al.1-10 

1985 Zone-Pair Passengers Served (Peak Hours) 

A -103 

Al.1-11 

1985 Zone-Pair Passengers Served (15$ Hours) 

A -104 

Al.1-12 

1985 Zone-Pair Passengers Served (10$ Hours) 

A -105 

Al.3-1 

CTCL - 1975 1 1 % Minimum Load Factor, 10$ Demand 

A -106 

Al.3-2 

CTGL - 1975 , 75$ Minimum Load Factor, 20$ Demand 

A -107 

Al.3-3 

CTOL - 1975» 75$ Minimum Load Factor, 30$ Demand 

A-108 

Al.3-4 

Deflected Slipstream ST0L - 1975, 75$ Minimum 
Load Factor, 10$ Demand 

A -109 

Al.3-5 

Deflected Slipstream STOL - 1975 , 75$ Minimum 
Load Factor, 20$ Demand 

A -110 

Al.3-6 

Deflected Slipstream STOL - 1975 , 75$ Minimum 
Load Factor, 30$ Demand 

A -111 

Al.3-7 

Tilt Wing V/STOL - 1975, 75$ Minimum Load Factor 

A -112 

Al.3-8 

Helicopter - 1975, 75$ Minimum Load Factor 

A -113 

Al.3-9 

CTOL - 1985, 75$ Minimum Load Factor, 10$ Demand 

A -114 

Al.3-10 

CTOL - 1985, 75$ Minimum Load Factor, 20$ Demand 

A -115 

Al.3-11 

CTOL - 1985, 75$ Minimum Load Factor, 30$ Demand 

A -116 

Al.3-12 

Deflected Slipstream STOL - 1985, 75$ Minimum 
Load Factor, 10$ Demand 

A -117 

Al.3-13 

Deflected Slipstream STOL - 1985, 75$ Minimum 
Load Factor, 20$ Demand 

A -118 



CR 114343 


LIST OF TABLES (Continued) 


Table 


Title 

Page 

Al.3-14 

Deflected Slipstream STOL - 1985? 75$ Minimum 
Load Factor, 30$ Demand 

A-119 

Al.3-15 

Augmentor Wing - 
10$ Demand 

1985, 75$ Minimum Load Factor, 

A-120 

Al.3-16 

Augmentor Wing - 
20$ Demand 

1985 , 75$ Minimum Load Factor, 

A -121 

Al. 3-17 

Augmentor Wing - 
30$ Demand 

1985 , 75$ Minimum Load Factor, 

A-122 

Al.3-18 

Autogyro - 1985 5 
Demand 

75$ Minimum Load Factor, 10$ 

A -123 

Al.3-19 

Autogyro - 1985 , 
Demand 

75$ Minimum Load Factor, 20$ 

A-124 

Al.3-20 

Autogyro - 1985? 
Demand 

75$ Minimum Load Factor, 30$ 

A -12 5 

Al.3-21 

Tilt Wing V/STOL 

- 1985} 75$ Minimum Load Factor 

A -126 

Al.3-22 

Helicopter - 1985 , 75$ Minimum Load Factor 

A-127 

A2.2-1 

THRU 

A2.2-30 

Typical Computer Printouts of 1975 Deflected 
Slipstream STOL - Weight, Cost, Route -Schedule and 
Fleet Summary Printouts. 

A-141 

THRU 

A-264 


LOCKHEED 




CR 114343 










CR 114343 



Figure Al.1-2 1985 Compound Helicopter, Block Speed vs Stage 
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Figure Al.1-4 Required Fuel/Weight, - Deflected Slipstream, 1975 IOC 
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Figure Al.1-5 Required Fuel/Weight, - Deflected Slipstream, 1985 IOC 
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Figure Al.1-6 Required Fuel/Weight, - Augmentor Wing STOL, 1985 IOC 
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Figure Al.1-7 Required Fuel/Weight, - Prop Powered CTOL, 1975 IOC 
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Figure Al.1-8 Required Fuel/Weight, - Fan Powered CTOL, 1985 IOC 
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Figure Al.1-9 Takeoff Field Length, 1975 Propeller Powered 
Deflected Slipstream STOL 
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Figure Al.1-10 Takeoff Field Length, 1985 Propeller Powered 
Deflected Slipstream STOL 
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Figure Al.1-11 Landing Field Length, 1975 > 19^5 Propeller 
Powered Deflected Slipstream STOL 
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Figure Al.1-12 Takeoff Field Length, 1985 Augmentor Wing STOL 
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Figure Al.1-13 Landing Field Length - Augmentor Wing 
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Figure Al.1-14 Takeoff Field Length, Prop Powered CTOL, 1975 IOC 
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Figure Al.1-15 Takeoff Field Length, Fan Powered CTOL, 1985 IOC 
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Figure Al.1-16 Takeoff Field Length, CTOL Aircraft 
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Figure Al.1-17 Installed Takeoff Power Net Thrust 
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Figure Al. 1-18 Installed Max Continuous Power Net Thrust 
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Figure Al.1-19 Installed Max Continuous Power Fuel Flow 
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Figure Al.1-20 
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Figure Al.1-21 Installed Part Power Specific Fuel Consumption, 2000 Ft 
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Figure Al.1-23 Installed Takeoff Net Thrust 
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Figure Al.1-26 Installed Part Power Specific Fuel Consumption - Sea Level 
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Figure Al.1-27 Installed Part Power Specific Fuel Consumption - 2000 Ft 
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Figure Al.1-28 Propulsion System Sealing Curves 
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Figure Al.1-29 Installed Takeoff Net Thrust 
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Figure Al.1-31 Installed Max Cruise Fuel Flow 
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Figure Al.1-32 Installed Part Power Specific Fuel Consumption - Sea Level 
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Figure Al.1-34 Engine Scaling Curves 
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Figure Al.1-35 Installed STOL Takeoff Thrust and Drag Parameters 
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Figure Al. 1-36 Installed Takeoff Net Thrust 
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Figure Al.1-37 Installed Max Continuous Net Thrust 
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Figure Al.3-7- 1975 STOL (Deflected Slipstream) for 75 % Load Factor 
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Figure Ai.3-11. 1975 Tilt Wing VTOL for 5C$> Load Factor 
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Figure Al.3-15^ Potential Demand Effect on the 1975 VTOI* lilt Wing 
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Figure Al.3-19* Fare Effect on the 1975 VTOL Compound Helicopter 
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Figure Al.3-20. Potential Demand Effect on the 1975 VTOL Compound Helicopter 
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Figure Al.3-23. 1985 CTOL for 100$ Load Factor 
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Figure Al.3-25. Potential Demand Effect on the 1985 CTOL 
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Figure: Al.3-30. Potential Demand Effect on the I985 STOL (D.S. 
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Figure Al.3-33. 19^5 Augmentor Wing STOL for 100$ Load Factor 
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Figure AJL.3-35* Potential Demand Effect on the I 985 Augmentor Wing STOL 
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Figure Al.3-37. 19&5 Autogyro STOL for 75$ Load Factor 
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Figure Al.3-40. Potential Demand Effect on the I 985 Autogyro STOL 
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Figure AX. 3 - 41 . 1985 Tilt Wing VTOL far ^Ofo Load Factor 
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Figure Al.3-43. I 985 Tilt Wing VTOL for 100$ Load Factor 
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Figure AI.3-U5. Potential Demand Effect on the 1985 VTOL Tilt Wing 
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Figure Al.3-150. Potential Demand Effect on the 1985 VIOL Compound Helicopter 
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CR 114343 


i 

/tr 

i — 

i 

i 

4S 

i 

1 

i> 

*1 

*# 

*— 

4 

<S/i 

r 

— 

i><S/ 

• *— >* 

*£t 

- 

^d/ 

B 

<SZ 


tz 


*e 

~T 

Ci> 

<? 


<2f/ 


% 


<f// 

| i>^\ 

s 

! 

/ 

/ X 


^ Me* > 
y i§ fita.i 


o ^!S> 


QQQQQ Ju vj!<j <j rJiriCjlddit i : oio 
cn on 00 <r\ en > -s s^V yw i! c v «lv v 


CO 00 QO OO CO >i> > 
vj u o <o u ^ 


BESS 


SSSissISSSSSS 


§jS§ 


— £ 
^ ^ ^ ^ 




























































































TABLE Al.1-2. 1975 MAXIMUM NUMBER OF FLIGHTS REQUIRED (15 1o HOURS) 
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TABLE Al.1-3. 1975 MAXIMUM NUMBER OF FLIGHTS REQUIRED (10$ HOURS) 
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TABLE /a .1-4. 1985 MAXIMUM NUMBER OF FLIGHTS REQUIRED (PEAK HOURS; 
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TABLE Al.3-2 CTOL-1975, 1 % MAXIMUM LOAD FACTOR, 20$ DEMAND 
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TABLE Al. 3-3 CTOL-1975, 1 % MAXIMUM LOAD FACTOR, 30$ DEMAKD 
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TABLE Al.3-4 DEFLECTED SLIPSTREAM STOL - 1975, 1 % MIN. LOAD FACTOR, 10 % DEMAND 
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TABLE Al.3-5 DEFLECTED SLIPSTREAM STOL - 1975, 75$ MIN. LOAD FACTOR, 20$ DEMAND 

























































































































































TABLE Al. 3-6 DEFLECTED SLIPSTREAM STOL - 1975, 1 % MIN. LOAD FACTOR, 30 $ DEMAND 
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TABLE Al. 3-8 HELICOPTER - 1975, 1 % MINIMUM LOAD FACTOR 
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TABLE Al.3-10 CTOL - 1985, 75% MINIMUM LOAD FACTOR, 20% D: 
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TABLE Al.3-12 CTOL - 1985, 1% MIfITMUM LOAD FACTOR, 3 Ofo DEMAND 
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TABLE Al.3-12 DEFLECTED SLIPSTREAM STOL - 1965 , 1% MIN . LOAD FACTOR, 10 % DEMAND 
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TABLE Al.3-14 DEFLECTED SLIPSTREAM STOL - 1985 . 1 % MIN. LOAD FACTOR, 30$ DEMAND 
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TABLE Al.3-.l6 AUGMENTOR WING - 1985, 75$ MINIMUM LOAD FACTOR, 20$ DEMAND 


































































































































TABLE Al.3-17 AUGMENTOR WING - 1985 , 1 % MINIMUM LOAD FACTOR, 30$ DEMAND 
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TABLE Al.3-18 AUTOGYRO - I 985 , 75$ MINIMUM LOAD FACTOR, 10$ DEMAND 
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TABJjE Al. 3-19 AUTOGYRO - 19&5, 7% MINIMUM LOAD FACTOR, 20 , % DEMAND 
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TABLE Al.3-20 1985 , 1 % MINIMUM LOAD FACTOR, 30 % DEMAND 
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TABLE Al.3-22 HELICOPTER - 1985 , 1 % MINIMUM LOAD FACTOR 
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Figure A2.1-1. Rotary Wing Scaling Trends - Turboshaft, Turbofan & 
Compound Engines - 1975 ~ 19^5 Time Period 
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Figure A2.1-2. Rotary Wing Propulsion - Length and Diameter 
Scaling Trends 
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UNINSTALLED ENGINE WEIGHT - POUNDS 
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Figure A2.1-3. Rotary Wing Propulsion - Weight Scaling Trends 
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Figure A2.1-4. Rotary Wing - Relation Between Power Levels 
and Ratings 
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Figure A2.1-5. 1975 Compound Helicopter - P&W STF/351 Convertible 

Turbofan Engine - Thrust Vs. SHP 
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Figure A2.1-6. Rotary Wing Propulsion Systems 












CR 114343 



dHO/dHd = 'ADN3Dldd3 NOISIfldOdd 


LOCKHEED 



A-135 




Figure A2.1-9- Rotor /Pneumatic Propulsion Efficiency 
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Figure A2.1-11. 1985 Compound Helicopter - Pneumatic Power Sizing Tradeoffs 
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WING LOADING 60. 
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